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Introduction  
 
According to the Global Burden of disease data-
base, between the years of 1990 and 2019 total of 
1.6 billion Disability-adjusted life-years (DALYs) 

was lost due to chronic non-communicable dis-
eases (1,2). Certain lifestyle characteristics, such 
as dietary patterns, physical activity, and mainte-

Abstract 
Background: Certain lifestyle characteristics, such as dietary patterns, physical activity, and maintenance of rec-
ommended body weight, low-risk alcohol consumption and non-smoking are associated with the lower likelihood 
for the development of chronic-non communicable disease in the general population. These lifestyles are called 
health promoting behaviors (HPBs). We aimed to examine the prevalence of the HPBs among the women of 
reproductive age in Serbia and the factors associated with the compliance with four or more of these behaviors.  
Methods: The study was the secondary analysis of the data from the National Health survey in Serbia from 2019 
that examined social, health status, mental health (using PHQ-8) and lifestyle characteristics of the general popu-
lation in Serbia.  
Results: The prevalence of compliance with four or more HPBs was 22%. Among the HPBs the most frequent 
was a non-risky alcohol consumption reported by 2585 participants (99.2%), followed by normal weight (2018-
69.2%) and non-smoking (1469-69%), daily fruit and vegetables intake (969-33.2%) and sufficient aerobic PA 
(216-7.9%). Multivariate logistic regression analysis with four or more HPBs as an outcome variable showed that 
the association of compliance with four or more HPBs with tertiary education (OR 1.91, 95% CI: 1.32-2.76) use 
of prescription medications (OR: 0.62, 95% CI: 0.44-0.87) and score on PHQ-8 (OR: 0.88, 95% CI: 0.79-0.98).  
Conclusion: There is a need for deeper promotion of health-related behaviors among all educational and voca-
tional groups, including health promotion activities at the primary health care level, which is available to the en-
tire population.  
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nance of recommended body weight, low-risk 
alcohol consumption and non-smoking are asso-
ciated with the lower likelihood for the develop-
ment of chronic-non communicable disease in 
the general population (3).  
These lifestyle characteristics are jointly named 
health-promoting behaviors (3). Health promot-
ing behaviors are multidimensional behavioral 
patterns that help maintain and promote well-
being, life satisfaction and self-realization (4). 
Health promoting lifestyles are among women of 
the reproductive age not only important for their 
own health, but also for the health of their poten-
tial offspring (5,6).  
Limit for women in order to avoid health risks 
associated with alcohol consumption is lower 
than for men (7). Alcohol influences the sex 
hormone levels and can be associated with the 
risk of high estradiol such as breast cancer or 
polycystic ovarian syndrome (8,9).  
There is no safe amount of smoking during preg-
nancy and smoking during pregnancy increases 
risk for pre-term births, even with the significant 
reduction to no more than two cigarettes per day 
in early pregnancy (10). Women have higher like-
lihood to be underweight, overweight and obese 
compared to men (11). The maintenance of nor-
mal range body weight among women of repro-
ductive age is of significance as both underweight 
and overweight/obese women have decreased 
fertility, and numerous adverse pregnancy out-
comes such as spontaneous abortion, preterm 
delivery, and higher neonatal and infant mortality 
(11).  
WHO recommends at least 400g of fruit and 
vegetables daily and non-compliance with these 
recommendations leads to underweight, over-
weight, obesity and/ or micronutrient deficien-
cies (12,13).  
The compliance with multiple of these behaviors 
was shown to have higher protective effect (3). 
According to the European Health Interview 
Study (EHIS) in Germany in 2019, the preva-
lence of the compliance with four of more health 
promoting behaviors among women was 35.6%, 
and it was increasing with the increasing age (3).  

Health promoting lifestyles have been examined 
for the entire population in Serbia and for men 
and women separately, independently and not all 
together, as part of few different studies, includ-
ing the Diet and Physical Activity for Health Ini-
tiative (DiPAH) (14) and the study titled Targeted 
Educational Intervention on Healthy Lifestyle 
Behaviors in Serbian population (TEDI-HL) (15) 
which examined Body mass index, diet and phys-
ical activity (14,15). Smoking habits among wom-
en of the reproductive age in Serbia were exam-
ined as a part of the multicenter study of smoking 
during pregnancy in 15 European countries, but 
the data is presented as aggregate for the entire 
region (16). The alcohol consumption specifically 
among women was examined in the study con-
ducted on the sample of patients in fourteen dif-
ferent clinics in Serbia, however, this study only 
included women from three cities in Serbia (17). 
To the best of our knowledge, no study in Serbia 
has examined the five health promoting behav-
iors together and the factors that are associated 
with the compliance with the combination of 
these behaviors.  
We aimed to examine the prevalence of each of 
the health promoting behaviors, prevalence of 
compliance with four or more health promoting 
behaviors and the factors associated with the 
compliance with four of more health promoting 
behaviors among women of reproductive age in 
Serbia, using the data from the Serbian National 
Health Survey from 2019.  
 
Methods 
 
This was a secondary analysis of the data from 
the Serbian National Health Survey from 2019 
(18). The Serbian National Health Survey includ-
ed total of 15621 participants, out of which there 
were 13178 participants older than 15 yr of age. 
Our analysis included only women of the repro-
ductive age (15 to 49) total of 2072 of them. The 
Serbian National Health Survey was conducted 
during the last three months of the 2019 the Oct, 
Nov and Dec of 2019.  
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The population for the Serbian National Health 
survey from 2019 included all residents of Serbia, 
who were not living in the institutions such as 
students’ dorms, elderly homes, or monasteries. 
The exclusion criteria for Serbian National 
Health Survey were: living in the institutions, 
such as student’s dorms, elderly homes or mon-
asteries. The sample size was determined based 
on the compromise between the study power and 
survey costs and was calculated to be 6000 
households. Sampling was done using the two-
step cluster sampling. The first step used the ran-
dom cluster sample of the households in so 
called ‘census circles’ and in the second step was 
the random selection of the households in each 
cluster (18,19), with total of 600 census circles 
and 10 households in each circle. Total of 6335 
households were contacted in this survey, out of 
which 5114 agreed to participate in the study, 
with the response rate of (80.7%). In these 
households there were total of 13589 potential 
participants over 15 yr of age, out of whom 
13178 agreed to be interview by the field re-
searchers (the response rate of 97%).  
All the participants in the survey received oral 
and written information about the study, its pro-
cess and aims and all participants gave a written 
consent for participation in the study. From our 
analyses we excluded all men in the study as well 
as all women who were not in the reproductive 
age (all women aged over 49).  
The Serbian National Health Survey uses the Eu-
ropean Health Interview survey (EHIS) ques-
tionnaire as a research instrument, and includes 
self-reporting questionnaire, objective measure-
ment of the anthropometric characteristics done 
by the field researchers (height, weight, blood 
pressure) and interviewer led face-to-face inter-
view (19). Based on the height and weight meas-
ured by the researchers the body mass index 
(BMI) was calculated.  
 The examined data referred to socio-
demographic characteristics (sex, age, place of 
residence, marital status, and educational level), 
socio-economic characteristics (income quintiles, 
employment status), health status (self-rated 
health, presence of chronic illnesses and use of 

prescription medications), lifestyle characteristics 
(physical activity, smoking, alcohol use, dietary 
characteristics).  
Based on the reported marital status participants 
were classified as single (never been married, di-
vorced, widowed) and married (married or living 
together with a partner), educational level was 
classified as primary only, secondary and tertiary. 
Income quintiles were self-reported as the poor-
est, poor, average, good and the highest. Based 
on the employment status (students, retired, 
housewife, unemployed, employed) were classi-
fied as employed or inactive (students, retired, 
housewives, and unemployed). Self-rated health 
was categorized as poor (categories of very poor 
and poor), average and good (categories of good 
and very good).  
Physical activity (PA) was examined using the 
European Health Interview Survey Physical Ac-
tivity Questionnaire (EHIS-PAQ) (20) that exam-
ines separately work related PA, transportation-
related PA, leisure-time PA, health-enhancing PA 
and muscle-strengthening PA (21) using the nine 
item scale. Based on the recommendations from 
the WHO on the minimal recommended aerobic 
physical activity per week (22) and based on the 
calculated energy expenditures the participants 
were classified in two categories: sufficient aero-
bic physical activity (>150 minutes of moderate 
intensity aerobic physical activity per week or 
more than 75 minutes of vigorous intensity aero-
bic physical activity per week) and insufficient 
physical activity. As in previous studies, self-
reported moderate PA is strongly related to the 
objective information when walking is excluded, 
so we also excluded walking from the calculations 
for the moderate- intensity aerobic PA (20).  
EHIS diet questionnaire was used to examined 
the dietary characteristics, and it examines the 
frequency of intake of food and beverages, eight 
different types, using a ten item questionnaire 
(23). Based on these questions participants were 
classified in two groups: with daily intake of fruit 
and vegetables and without daily intake of fruits 
and vegetables.  
The alcohol consumption was examined with the 
set of six questions on the frequency of alcohol 
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use. For all participants who reported drinking at 
least once per week the average weekly intake of 
alcohol was calculated based on the questions-
How many days per week do you usually drink?’ 
and ‘How many drinks per day do you usually 
drink?’ to calculate the average number of drinks 
per day. One drink was considered the amount of 
10g of pure alcohol and everything above 10g of 
pure alcohol per day on average was considered 
as risky alcohol consumption (3). 
Based on calculated body mass index, the partici-
pants were classified as underweight (BMI<18.5 
kg/m2, normal weight (18.5kg/m2-25 kg/m2), 
overweight (>25.00 kg/m2 and ˂30.00 kg/m2) 
and obese (>30 kg/m2). The participants were 
then classified in two categories (normal weight 
≥18.5 kg/m2 and≤25 kg/m2) and without normal 
weight (<18.5 kg/m2 OR >25kg/m2) (3). Smok-
ing status was examined as current smoking (yes/ 
no).  
Based on the presence of the five health promot-
ing behaviors (sufficient PA, daily intake of fruit 
and vegetables, non-risky alcohol consumption, 
non-smoking and normal weight) participants 
were classified in two groups: with four or more 
HPBs and with less than four HPBs (3).  
Statistical analyses were done using the methods 
of descriptive and analytical statistics. The differ-
ences between the categorical variables were ex-
amined using the Chi-square test and the differ-
ences between the numerical variables with nor-
mal distribution were examined using the t-test. 
The differences between the numerical variables 
without normal distribution were examined using 
the Kruskall Wallis test. The normality was exam-
ined using the Kolmogorov Smirnov test. All var-
iables that were shown significant were entered in 
the multivariate logistic regression model with the 
four of more HPBs as an outcome variable. 
Odds ratios and 95% confidence intervals are 
presented. All analyses were done using the SPSS 
22.0 (IBM Corp., Armonk, NY, USA). 
 
 
 

Ethical approval  
The study was approved by the Ethical Commit-
tee of the Faculty of Medicine, University of Bel-
grade (No. 1322/VII-4).  
 
Results  
 
Total of 2072 women of reproductive age who 
filled all the questions regarding the HPBs were 
included in the study. In our study, 151 women 
(7.3%) reported one of the HPBs, 581 (28.0%) 
reported having two HPBs, 883 (42.6%) had 
three, 423 (20.4%) had four and 34 women 
(1.6%) reported all five HPBs, meaning that total 
of 457 women (22.1%) were in the category of 
having four or more HPBs.  
Among the HPBs the most frequent was a non-
risky alcohol consumption reported by 2585 par-
ticipants (99.2%), followed by normal weight 
(2018-69.2%) and non-smoking (1469-69%), dai-
ly fruit and vegetables intake (969-33.2%) and 
sufficient aerobic PA (216-7.9%).  
There were significant differences in the average 
age, as well as in marital status, income quintiles, 
education, self-rated health, presence of chronic 
illnesses, use of medication and average PHQ 
score between women with four or more report-
ed HPBs and women with three of less reported 
HPBs (Table 1). The socio-demographic, socio-
economic and health status characteristics of 
women in both groups are presented in Table 1. 
Multivariate logistic regression analysis with four 
or more HPBs as an outcome variable showed 
that the participants with tertiary education had 
significantly higher likelihood for reporting four 
or more HPBS compared to participants with 
primary education, participants who used any 
prescription medications had lower likelihood for 
reporting four or more HPBs. Higher score on 
PHQ-8 was associated with lower likelihood for 
reporting four or more HPBs. The results of the 
multivariate logistic regression analysis with four 
or more HPBs are presented in Table 2.  
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Table 1: Socio-demographic, socio-economic and health status characteristics of the participants 
 

Characteristics Four or more HPBs 
N (%) 

Less than four HPBs 
N (%) 

P-value 

Age 31.97±9.96 34.10±9.92 0.001 
Marital status    
Single 214 (46.8) 606 (37.5)  
Married 243 (53.2) 1009 (62.5) 0.001 
Income quintiles    
Poorest  72 (15.8) 348 (21.5)  
Second 90 (19.7) 339 (21.0)  
Third 80 (17.5) 310 (19.2)  
Fourth  115 (25.2) 342 (21.2)  
Richest  100 (21.9) 276 (17.1) 0.008 
Education     
Primary 67 (14.7) 311 (19.3)  
Secondary 243 (53.2) 955 (59.1)  
Tertiary 147 (32.2) 349 (21.6) 0.001 
Employment status    
Unemployed/ student/retired/ inactive 231 (50.5) 812 (50.4)  
Employed 226 (49.5) 799 (49.6) 0.957 
Self-rated health    
Poor 1 (0.2) 42 (2.6)  
Average 32 (7.0) 228 (14.1)  
Good 424 (92.8) 1345 (83.3) 0.001 
Chronic illnesses     
Yes 76 (16.6) 402 (24.9)  
No  381 (83.4) 1213 (75.1) 0.001 
Use of medications    
Yes 67 (14.7) 430 (26.6)  
No 390 (85.3) 1185 (73.4) 0.001 
PHQ-8* (X±SD) 8.27±0.82 8.67±1.94 0.001 

*PHQ-8: Patient Health questionnaire 
 

Table 2: Multivariate logistic regression analysis with four or more HPBs as an outcome variable 
 

Characteristics OR (95% CI) 
Age 0.99 (0.98-1.01) 
Marital status  
Single 0.82 (0.63-1.06) 
Married 1.0 reference category 
Income quintiles  
Poorest  1.0 reference category 
Second 1.21 (0.85-1.73) 
Third 1.12 (0.78-1.61) 
Fourth  1.36 (0.96-1.92) 
Richest  1.35 (0.93-1.94) 
Education   
Primary 1.0 reference category 
Secondary 1.22 (0.89-1.69) 
Tertiary 1.91 (1.32-2.76) 
Self-rated health  
Poor 1.0 reference category 
Average 4.44 (0.58-33.94) 
Good 6.05 (0.80-45.53) 
Use of medications  
Yes 0.62 (0.44-0.87) 
No 1.0 reference category 
PHQ-8* (X±SD) 0.88 (0.79-0.98) 

*PHQ-8: Patient Health questionnaire 
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Discussion  
 
Our study aimed examine the frequencies of the 
five of the health promoting behaviors (non-risk 
alcohol consumption, normal weight, non-
smoking, daily fruit and vegetables intake and 
sufficient aerobic physical activity) among wom-
en of reproductive age, along with the frequency 
of compliance with at least four of these five be-
haviors and the factors associated with it and 
showed that 22.1% of women of reproductive 
age in Serbia comply with four of more of the 
health promoting behaviors, most commonly 
non-risky alcohol consumption, followed by 
normal weight and non-smoking, while the fre-
quency daily fruit and vegetable intake and espe-
cially compliance with the recommendations on 
sufficient aerobic physical activity were signifi-
cantly lower. Compliance with four or more of 
the health promoting behaviors was positively 
associated with tertiary education and negatively 
associated with prescription medication and the 
score on PHQ-8 scale.  
Health promotion and adequate health protection 
among women of the reproductive age is of high 
societal importance as the women health and 
health behavior is associated with the health of 
potential offspring, as well as with the fertility, 
and pregnancy outcomes. Public health profes-
sionals, but also all clinicians have therefore the 
obligation to provide proper information to 
women in the reproductive age on the health 
promoting behaviors, the recommendations, 
counseling and guidance in order to help women 
to comply with these behaviors. Finally, the soci-
etal responsibility would be to create and develop 
adequate conditions in which the women of the 
reproductive age could comply with these rec-
ommendations and could include them in their 
daily routines. Therefore, we aimed to initially 
examine, which factors are associated with the 
compliance with the health promoting behaviors 
in this population, with aim to promote these 
enabling factors.  

Only 22.1% of our population reported compli-
ance with four or more health promoting behav-
iors, which is just under one quarter. This is low-
er than in the study conducted in Germany in 
which almost a half of women aged 18 to 29 and 
just under 40% of women aged 30 to 44 reported 
compliance with at least four of the health pro-
moting behaviors (3). The most common health 
promoting behavior in our study was the non-
risky alcohol consumption, reported by 99.2% of 
the participants, which is slightly higher than in 
the mentioned German study, but comparable, as 
in this study is was also above 90% for the wom-
en of reproductive age (3). Almost one third of 
the women in the study did not have the weight 
in the normal BMI range, being underweight or 
overweight or obese. Although, the prevalence of 
normal weight in our study is higher than in the 
reported global average, the potential offspring 
consequences are significant (24) and with worry-
ing prevalence from this study can have serious 
impact on the general population health in the 
future.  
The prevalence of current non-smoking was in 
our study almost exact as the prevalence of the 
current non-smoking among women ages 18 to 
29 and ages 30 to 44 in the study on health pro-
moting behaviors in Germany (3). The preva-
lence of daily fruit and vegetable consumption 
was, on the contrary, significantly lower than in 
the German study (33% vs. around 40%) (3). It is 
important to note that this health promoting be-
havior was defined with both daily fruit and daily 
vegetable consumption, so the participant report-
ing high amounts of only vegetable intake would 
not comply with this health promoting behavior. 
Out of the five examined health promoting be-
haviors, the lowest prevalence was of the suffi-
cient aerobic physical activity, which was only 
7%. The compliance with the recommended lev-
els of aerobic physical activity is not equal to the 
recommendations on the minimal physical activi-
ty from WHO (22), as the recommendations 
from WHO also include the minimum of two 
times of strength exercises per week, and the 
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prevalence of compliance with full recommenda-
tions may be even lower.  
The compliance with four of more health pro-
moting behaviors was associated with having ter-
tiary education, use of prescription medications 
and score on PHQ-8 questionnaire. Women with 
tertiary education had almost double the likeli-
hood to comply with four of more health pro-
moting behaviors compared to women with pri-
mary education only. This is in accordance with 
the current knowledge on the associations be-
tween health literacy and health promoting be-
haviors, as higher health literacy is associated 
with higher educational level (25).  
Women who reported using any prescription 
medications had almost 40% lower likelihood to 
comply with four of more health promoting be-
haviors in our study. The relationship between 
chronic diseases and health promoting behaviors 
is complex and multidimensional as, for example, 
smoking is among all health associated behaviors 
associated with the highest number of chronic 
illnesses, and consequential use of prescription 
medications may be initially higher among smok-
ers (26). The existence of chronic illnesses and 
the need for the use of prescription medications 
may also be associated with lower socio-
economic status (27), that can further be associ-
ated with more difficulties in compliance with 
dietary recommendations.  
The participants with higher PHQ score had 12% 
lower likelihood for compliance with four or 
more health promoting behaviors with each 
higher point of the score. The presence of de-
pressive symptoms may affect the health promot-
ing behaviors, especially physical activity and die-
tary patterns, but may also be associated with the 
lower likelihood for smoking cessation (28). De-
pression is known for its influence on the health 
promoting behaviors and its negative influence 
on the lifestyle (4).  
This study has a few possible limitations. The 
first is in its design, as the cross-sectional study 
design does not allow the establishment of causal 
relationship between the variables. Additionally, 
the data used was from the Serbian National 
Health Survey that is being done in accordance 

with the EHIS methodology and using the stand-
ard questionnaire. Therefore, the indicators used 
differ in the timeframe examined; smoking refers 
to current smoking, while alcohol consumption 
refers to the alcohol consumption in the past 
year. The indicators set were based on the rec-
ommendations and may underestimate or overes-
timate the prevalence of the behaviors and their 
relationship. The physical activity only included 
aerobic physical activity; dietary patterns only ex-
amined the daily consumption of both fruit and 
vegetables. However, this is the first study to ex-
amine the prevalence of these five behaviors 
among women of the reproductive age in Serbia 
and factors associated with it.  
 
Conclusion 
 
The prevalence of the compliance with four or 
more health promoting behaviors among women 
of reproductive age in Serbia was low. The future 
studies should focus more thoroughly on the as-
sociation between the mental health determinants 
and mental health characteristics with health 
promoting behaviors in order to develop the 
most effective behavioral change interventions at 
the population level. There is a need for deeper 
promotion of health-related behaviors and espe-
cially need for work on health literacy among all 
educational and vocational groups and, on the 
other hand, clear need for the counseling activi-
ties at the primary health care level to increase 
the compliance with these behaviors among 
women with the need for prescription medica-
tions and depressive symptoms.  
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